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(54) POLYESTER FILM FOR LAMINATION WITH METALLIC SHEET OR PLATE AND ITS 
PRODUCTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyester film having excellent mechanical 
properties and heat resistance and being capable of being thermocompressed with a 
metallic sheet or plate in spite of its high crystallinity by melt-extruding a 
specified polyester resin composition, biaxially stretching the molding and 
heat-setting the stretched molding. 

SOLUTION: Polyester (A) being a polyethylene terephthalate or based thereon and 
having an intrinsic viscosity of 0.50-0.90, in an amount of 10~55wt. % is mixed 
with 90-45wt. % polyester (B) being a polybutylene terephthalate or based thereon 
and having an intrinsic viscosity of 0. 60 or above to obtain a polyester resin 
composition. This composition is molten at 230-280° C and extruded from a T-die 
to form a sheet. While the sheet is being held at both ends, it is preheated to 
40-100° C, simultaneously and biaxially stretched at 50-120° C in the machine and 
transverse directions each at a draw ratio of 2-4 and heat-set at 80-180° C to 
obtain a polyester film having properties including for example a melting point 
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ascribable to component A[Tm(A)] of 245-253° C, a melting point ascribable to 
component B[Tm(B)] of 215-221° C and a sum of the heating of fusion ascribable to 
the crystalline parts of components A and B [AHm(A+B)] of 35-45 J/g. 
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JfjR^TtSk&O, 4fc. AHc#l 0 J/s^mil 

(b) nmmT<vmMx:mt>ti&Mi$mz-'? 
wumtz j/gmx-zmuftp^ 

[00 2 3] *S6BB^»K5S*-hffl7^;l/A<^H 

m-nmtixte. ?y v h^hKia-^.-y'y-^m 
mmco^mumiz x o «tt s £ t a*c* * * 

^cfcftl>7^;^^ffiie^?:WL, SW7(V> 

< . mmmt Lx\mm~mmimt)Wt u*. 

[0024] 777 h5^B*~W@ft£t J 0*WJ!*> 

im-&Wfe<7)XV x^r/W (A) t^yxxf/P (B) 

Ts ia«2 3 0~2 8 0trC$fflilU T^WctOv-h 
tfWfffiU >in$r4 0 o COT-^iraS5$^^ J rX 

^K-r *fc«>fc, wmmmitzmmm^x t x 

[00 25] &^T\ *@f^- 'J -yT-CWH* 

ffi^tr b±T®J; o 4 o- 1 o o'c<n?mzmi 
w-t^wftu 5o~i2 o'c^nwnrFxMmsmijft 

faw/w$mfonwm*$t%t ix. 8o~i8 
o xzx&e&mxm ixyoii* zmfe uz®. m& 

tX'tt&l. 20-300m/mi ncr>mmX'%ZMi 



-mts mwzijim<^*)s **j*v?m&.L. 1 2 
0 'czmt z>t. : muz*). 74 ii^m&iumA, 

■CSfcU 7^AO®Kfi£#ffi< : 5:l>. &Q£ffiJ£ 
# 1 8 0°C£H;iS fc , tffeixS 7 -f ;UA<olSJMtBBi& 
MTc ^ 1 9 0°C£j&;i. 7 ^ ;^<0S»ftfkKSrft 

[00 26] 4fe, 7^;l^AcOTc Sri 0 0 — 1 9 0°C 
izl. AHcS:2-l 0 J/gti-ZtzMzit. 

tm&&&& 1 8 o wrc-t i> i k k*t. 
$mx3BL£ts»x7 4>\sMztJiit>tiim& 

?S^Ti X^alt i ) &1600'C' sec W.Tbi'&Z.btf 
Mi (^'L, ^i{i#Hma^'l 0 0'C*)ico 

[0027] EW^i^STjftk LTii. Vt*X 
mU&Zmt& Z t . Mitf, Sff 7 
t3»ja*iK#ftftS^rJ£. M#7 <{;UA(^5MI<rRW 

■ri>77&, %W7 4 )vmz-?4 ^ vmmt&i?m 
imfbti&tf* m-(zmm<imx'%&j!ix\ mw 
7 ovMzm^^mh-mifimx'hh. ttz, 
wms 5-1177 A^m. m&A 3-5557 
^mmzmtztix ^1 x 0 tc. 

[0028] *^BJC07 ^ i^U^. T/U 5 li 

«MH3&»4>atf tliz 1 8 1 L < 14 2 «OhO¥^BS 2 . 
5 *t mOT^ffJSr^MaSJPLT 7 ^ M&WliZZ V 

. B#<DI1S!$tt£&#$tf !> i k ^"C'# I. ttz.-m 

tiSfeffh UWtR&iHB, ^«KiJ:ffl. ffiiffln. »J>J^ 

[0029] *f6^W7 >f m&tf5~~ 1 0 0 

m s »4L<ttl 0-5 O^rn, $4>tZ»4 U<ttl 0 
- 2 5 m X'h h . 5 fx m frffiX'tetUXtiflzWl 

«3^t*<* l 3, lOOjumtffliTtJlHIWti:* 

[ 0 0 3 0 3 tiz. *^0JcO7 ^ >UJ*lz\i* &mmtco 
[003 1 ] 4)t, &S«fc5RE«^-47 -f ;UAct)^M 

ffl (jar, E*fffikB&-r) n«4, &g.ftft<Dnm>m\ 

£ |6|±$ ■£ 1 « t L <tt 2 SOh^lSflilS-iS 
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6. 

[0 0 3 2] #&HJJ<97 4;UAfc&fflR£5$*-h , t 

*, zixt? 4 )Vj>tzm.mmm%u-Mz£'>x 
mmizwkztn. mmtummtixtt. t- 

(Tc + 2 0*C) ^Tg (Tm 
(36/T) -0. 14^S^ 
[0035] TRV/mstf±B&<oTmm&*& 

:£<7)±GB£ig;t 4 k , 7 4 ^4>^NAa^)tSJMby 
iS«fcJILC"C4IMK k <08f«tt3WST L £ 0 , JtMK 
7 <f/PA£ $ 7 n 7 7 >y 7 tfto&.'r&Mfetfb 4 . * 
. 5 5 *- htt W&fcSJaUfc&M Ot/sec 
. 7 4 )V2^b ±mmt oafSfttAHST L/l 
•5 . flnH$fc7 -r /WA£ S ^ 7 •>/ ^ 

[00 36] **Wt:*JV^rfflv^*i*AIHK4: LT 

tt. ^-M;Ute^^ifflsatmi^-7A^ &4 

* t w^ffii-c* * . mzmmz 7 u&mmitmm 
s-^ruct^i, 7 4)u>tco®mmmti&. mzT 

i^I^nA, JJi*<^nA7KWiMI:H!l<0Z««Ji* 
tof -f^'J-^f- ;KTFS) **ff4L<» S4> 

flSftAK*JB«S-frfcfc<0, 7/US^7A£®|?7nA 

aa^nAua&as&fcitu **fc7nA**n 

[0 0 37] J^«J:3fcLTt§6*lfc5 5*-}*AII 
«<fi<D7 4;kMi. DSC#tfacJ:4M#tt#\ 0T<7) 

(al)^mfiKA) t^*-r4I^'2 4 5~ 
2 5 3'C. 

( b 1 ) ^'jXXf^ ( B ) KEfe*-f4iSU&#2 1 5~ 
2 2 1 °C„ 

( c 1 ) ^'JXXf^ ( A ) at/ ( B ) ^tSAS^tCA 
*-tS»WH!«W)ft [AHm (A+B) } #3 5~4 8 J 
/%. 

( d 1 ) 2 0'C/m i n^lHIUfclR(ClMliflS&«Bft& 



[00 33] #$& H JJfcfcVvCWU 7 4;UAk:&JKl££T 

Cka^BBkfcS. XfflHzXtuay 4 frJ»& 

V&mfc<Vffi8X/ffit1]ftlz&^X. 9 5*-h*ftt 

[0 0 34] -t**)^, *mi<V7 4 JUAb&mUZ? 
5*-M-4Rfctt. TIB^ ( 1 ) St/ ( 2 ) 
*iBLKT CC) <%fe»Kfc:7 -r^AS:ii#ias (sec)' 
WlSM^S-ttfcfc, 4 0°C/s e cW±<m$X7 4 >V 

(B) -1 0°C} ( 1 ) 

(80 0/T)-3 (2) 
He) #2 J/g*$. 

[0 0 38] -fft^ *§4>*lfc5 5*-l*&JHKtf>7 
4;PAi±. (al ) ~ (c 1 ) iZTjkZtltiJlolZ. 7 4 

[0039] 7^ ^A^ H a a gB^^i*-r4ill8?^ C A 
Hm ( A+ B ) 3 (2:, 7S^-hM^7^;l/AW<ictO 
i^TitjDt-4^ -e^i^t'i 3 5-4 8 J/g£>ie 
fflf &4C: fc**ff4 U\ 5 $*- h&«R>t>07 4 il 
AOAHm (A+B) #4 8 J/g £j@;L 4 k , fluIB# 
7 ^ ;UAt $^a?77 L/i 0 . mffithM 

1 0 0 4 0 ] 5 5 h -f ^A(i«Sfi 

j|(AHc ) {i2 J / g*ffi?%lftltf%t>%\\ AH 
c *< 2 J / g Zmi 4 b , ^Jift ^Mjg-f 4 

[0041] liLhcT) J: d K LT# <?>*ifc 5 S ^- h^m 

<£ 3 «r*Sl»l* f =riBt, JiB5^iDl«^Jfe LT t b s 

y s^n^^-y^, 7^ )vj±mmm<n%$fotf 
to&\M<. ifrt>7\s-^mzMiti&mfmm 
mthzbtfx-zh. &mm.b vx\t. tkm^im 
Lxm^zm 4 ^ b tfx't m muz * xtnxamtf 
nztvfc&B&m&v . mum « »ahoi 

o*y?>f yjojwstsn* 3 t-^te ( 3 ps) c^m 

RSWf^, ^0Lr^jDXtJ;oTS^$ix4 2b-x 
ft ( 2 Pffi) c7)&iMg|5«t UTfflV>4*&fc*»BBW7- 

4 . * . WSPF 3 - 57514 3 - 101930 

$ titz . L r # jm fcjfc $ r t« 0 



mm*? io-iioo46 



[0042] #?&l#^7S*-b:£JiK£ffllvC£ft£ 

iBttiiRttt, aft, aai- (7-f^o^5x(E» 

(a2 ) ^JIXt/KA) fci*-rS«WSi3& J 2 4 5- 
2 5 3°C. 

( b 2 ) -•K'JZXf/l' ( B ) «IW» , 2 1 5~ 

2 2 rc. 

( c 2 ) #y ( a ) m ( b ) <otsftas^K* 

%t&Wm CAHm (A+B) 3 #3 5-50 J/ 
g. 

( d 2 ) 2 0°C/m i n-C#aUfelRK*SftfbMB«>^ 
He ) #2 J/g*». 

[0043] 4*ffift^)7UW?-tttm±S*«fcft 

^mm*^3tB§. xtt-e<oftois-c7-f/uA<o 

fe H H a^^iSftl»Ma5:ff-5-C t «kv^ JJB ( c 2 ) K 
SUfcJdfc, CAHm (A + B) ] ttSOJ/gOT 
fc-^&ifctfiSteU*. CAHm (A+B) 3 # 5 0 J 

[0044] ft* J: 9, 7P-A-ttSr|6l±S-fr*!tft 

^Jift^&iS^^rSiir v^r fc , 7 4 /ua^muS 

JWbK** < ftftt* i t K X 0 . 
\*m\%tib%><7)'?hh. tin. 

tz7 4 )Vhft\Zk$Xlh*V 1 . 3S*%UJl 

i h p ^xf^ws.-fx-n^mmm^-t 
hum** nbixtz? j iv&z**&nmMWz>m 

[0045] 

7 4 )VJ±aMMm bi'hZ.blz&'o 
X , sK U xxf^ ( A ) jfc#*>#7*tf>»$ *^JK§ 



*8&t& zttfX'i* hi>cr>t%l $>tih . 

[0046] mz, *mte$mmiz* o s &fcjw*« 

[0 04 7]ttUH^aRRttaC»7 3 : 7x7-^/1 ,• 
1, 2, 2-rh57'onx*y<03M&£&«£JB 
t\ 2 0X7Ca!lS6U:. #©idl/g. 

[ 0 0 4 8 3 7 4 /kkfOBBBIfoK f : 77 =Omtt!L 
r-y<^t!flt^fflv\ TEsSfc J: 

f = { ( nx +ny ) /2 } -nz 

fc£U nx % ny 1*7 4/1' A^ffi#foOJffiffi¥<9ifc*: 

fil&tflft/MrC* 0 , nz (47 4 /I/ACOJI §^|6jOllfr 

yvmtLXB^itx^vy^mw m.25'cx-wfe 

ItzmX'hh. =5r*3. SBI^CfflV>fc7 4^A^1s{42 0 
c mX'h 0.74 /^O^AMlffiS*^* 3cm« 

[0049] 74;PAO|^#tt: 74;PA, 

±mwLm/±WMW^<r>7 4)v&frb* o~ 

1 2mg^ttt*taaRt. A-dfyx/PT-ttSSDSG 
-7*fflV>TfflSLfe. 7 4/^COiillA, Tc, A He: 
#?SMJg2 0°C/m i n^frt\ 2 5 
~2 8 0'C^-C#SLT^U^^, --KUxx 

f;MA)0(B) t**fiWuStt. tti«wl 

ft?t-70t-7h7 7V)fflj£i: Uc, fe B B affi 
*6M«T c (4 . JBfce- 7 ±tf 0 ^?SJg t Lfc . 
^yxxr;u ( a) au' ( b ) ^ B B B g|5^^i*^l)M 

JJBKlCAHm (A + B) m ISIMkt-^tCiO^- 
7 5-^ >T&CPW« t % 0 . D S C jffljgtf (ZtS Aft 

^mmmm^mx- » =5:v ^^^^rffittt o ^ . -r 

=5r^*>, #a^2 O'C/m i nt\ 2 5-19 0"C^ 
T#ffl U 1 9 0 'C(C3i L^^Tfi^) (C 5 0 'C/m i 
nOj$jgT'2 SXJiTWI't*. ^LT 2 5°Cf3^ffi 
ftUfcft, SJS, 2 0'C/mi nT2 8 0X:*T#a 
Ls £l£L£iifl?t-7J;9 CAHm (A+B) 3 
#>fc. ±IB^20(7)#^frTl#6^DSCf-^-h 

[ 0 0 5 0 ] 7 4 W§l3l3S«&r^l5lffJK : A S T 
M-D8 8 2^tT. it@ 1 Omm, fi$ 1 Ocm« 

i^i(md) atx-e^a^i*] (td> taa^io 

[005 1 ] 5 5 *- M4 : 9 5 

© : &mt ?$*-h Ltzy 4 )\sMzm>Lhm>xm 
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ELt. 

O : ±iEtf)S5##£ffi«tf>8 0%U±. 
A : ±fE<0»^^iPfil<0 5 0%JJUi. 

[00 52] «*tt : ±ie^7 S *- htt#@]SWiO 
fc^3ftfc5S*-h£IWfrS>*l 8mm*>JMMR 
coUMfr (95*- h&WS<9«aWi5 5 *- htf 1\ 
5 5 *- h $*l£gP##8 c mia±*»3*l4 «t o t-f 

J I S Z - 1 5 2 2^S$tlJt^*r-r5:ft| l 9o 
ft, ftSaHfmai!3r-h^97r, 1 Omm/n i n 

^asmsc Mmm*'tft\ znmmjitwfc 
thztizx*). m&nmmt uz . 

O : 1 1 #W 3 *> 1 0 tS:aiiOSS®WO|(J«t3S^*5 3 o 

o g f 3 o o g f m±t-7 a fr&mm. 
a : 1 1 mo % bwx&nwmmmfchtf's o o 

g f Ob&\ 3 0 0 g f W±T7 4 )VJ±WM. 

x : mmmftm o o g f *si^isijw-*«7«tah. 

[0 0 5 33 ffift^JS^tt: 7$*-h&EiK£JlVvc 

A:fc#:10 0»7)3*>. 8 0~9 4fflKi&«& U 
x : l 0 Olco 3 ^ 2 1 MU^Mfca^OiiflW 

>5r*3s UStWl Otov^Tti, ft£iifc5$*-h&*l 
> tffil7cmXl2c mOtSKUiS:*'* 3 ftflj 

^jjeptttfwrr*3tftwi«a*ifefc ix. jis 

K-5 4 0 0t*fCxy^-bySSIM)8*ffli\ 5 5* 
-h^WKl 0 0tfc*fflV^"CWH* i <9 2HI-fo5mmtf5 
»SiT#PLajL : C - 1 ) fc»tf> % 7 5* 

[0054] «^«t«8l : te*OJS»tt**OklHi5 
iifc AMft*fco v , -eft-mfctt l o fflfc 1 fift% 
co±i&-fc*im I „ 8 0°C x 2 4 BflSiD^Lfcf&omtt 

o : ta t ^ mmm> htitt w 

x : ftffi*k«*fcL'c^fc7 4 )\sJ±mmmco5%£i±.t l z 
, mmm 1 o tcoi j± , x u 7 * y^is-cini 

[ 0 0 5 5 ] htt : &Jg£#:Xfi:7 5 *- h& 

fl(K ( USSfll 1 0 ) * *- b 9 V-7 ( h 5 -»Xtt 



S!L BS-325)KA*l, 1 2 AifC'3 
0m i n, kh^hSiiaSrSfiL. 7>f;UA^HitOV^ 
t, (SV«j£) (7 4/W 

O: JStJBF. 

A : 7^^A^fflm^5%*)l^. *7*-9-X#v h 

[ 0 0 5 6 ] 7 U-A'Ht : TiEOJ&BfcfrC - 2M' 
C - 3 J ~>X%t>titz 2 PffilB9H3KS* 5 5 0 g & 
fttjtU T&JK<A3 0 7@7>U$EOS£$£»tf>T£*l 

C-2 :®0^xi:tfy*£fflvvt\ SMIT2RPrc 

y^JPl^JfeLT^8 7mm, Jflffil 0 c m<7)2 P& 

C-3 :«?0^7xi:^yf-oa®ffiSS:8 0-8 5r 
T«")Jia»*fir-9fcJaWiC-2 fcRKfcUfc. 
a»*T+W1WILfc«fc» ^ft$rA'^7-5 0A^ 

o : m^w&^zmxauzAm* 1 o a*&. 

a : PW«)ilv^J»ttLfc/Jb& < 1 0 AOh3 OA* 

». 

x : M#OSv^^^» Uzmtf 3 0 AJJLh. 

ifirtJ, IHtMl OfcoivCli, xU^-feylSSilS-CUldi 

W: 7 S *- 1 ttSfe ^400 gtf>«B*fc £ 

«^*ffv\ ±IEfciai«fciPfl5Lfc. 
[0057] : J&B&ftC- 2MFC - 3 tcj: 

ot#^ 2 PfflH»fc 1 ffli%W«a* 5 5 0 g Sr 
^It. 3 0 7a7^$EOKJflvvt*WW:fl&l 0 
5 0 c mOlgfriifflW'f/HiltiitSTLfc. 

8 0*Cx2 4«iajifiRLfeafc:. @^^a$-iF 

%tS. mffllOlZ^Xl*. 75*-hf^ 
a— ;^7$^- h&fflfcfr$> lOcmXlOcmiO 

[0058] ^JiS&#:<7)7 ;U^cO^ »J d'V-S : ^Ji 
iit^^1f7^0>f 77°OAV-;k/7 DD^A 

^y77y7^;U^-TlPjiiL. fl^fLfc^ffiSiSiSffi 
#7o^h^57 (^^-^-XffiR, 60 0E) Srffl 
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[00 59] ffiffl* U rfv-ft : 2 Pffifitt£KflMc5 

ML, ^ft£2Pfcftffi^7^A$3IffimTlkL*:ffi 
S:»ai*U^-* (jug/ cm* ) fcLfc. fcfc, U 

[0060] 1 

OjumO^'MfcO. ififi%-£r#L, El 
«*£LTf*S>*ifcPET ( OD 0. 6 7, ,f'Jix 
3 0fi*gPi:. PBT (Hfcxyv^T'J 
y^75Xf 7 7 A'K 5 0 0 9 A S, 
Ml. 0. ^Ux^r^B-l ) 7 0*ftS5i:£h* 

mg. L/D = 45<mEM?4r$m*9V *-) * 
fflWt, 2 6 5*C. ttttU:5 OOg/m i nt*y-h« 
fcflLSfiLfc. Si^T. £ftfc«BSWl8 , Cte«ttS 

180/zm<0*ffi#^-h*flfc. ^C7)*@#^-hc0 

L, 5 0'C^^V-yS: 2 s e cJgffrS-fcfcflL *Bft 
7 0 *CT-M D WIT D Ztiftl 3 flSf^f&*T|3|flrZ«ai 
ft L£ ( Eft V"- V it 3 s e c T-iffii ) . TD<0 
Vmm* 5%t LT 1 5 0°CT"4 s e c JRiBeHUI Lfc 
ft. SSBiTtfaL, 5 0m/mi ncoafJSt'^JX-p 
T/9ft2Ojum0)7<f/I'.&£tt*:. ifrJ** 
XU"/h L, fS2 0 c mtf>n-/Mfc07 4 ;kM A ) £ 



[006 1 ] ISJSfll2~8RtfJt«0!l 1-5 

fU&tf2fc^Lfc«i:dtS3SL, HJftWli: 

[00623 ^SfeM9 

;Kyx*77UA-3£3 0fi*Wfc, , JX7 1 T/^B- 
3 £ 7 0fifi£G£ 7Vy F L. MOftllfftiJ 
$ (^JtlOTm PCM-4 5) SrffllvC, 260 
•C. 1 h P aattEEffllTillL aUR L . X h 7 y K* 
fcffUffit (ttlHi5 0 0g/mi n) , 

1 izfjkuz&mz* mmo^ < i > ®ft 

7 ^ ;UA*>8ttffi«:a 1 tc^-r. 

[ 0 0 6 3 ] fcfc. *4>tf»^U:. *fi<?*i<K£^L£ 
^'JXXf^ (A) 

A-2 : 4 V7?/H8 ( I PA) 5mol%itf^PE 

T ( C 77 3 0. 7 6, EW«£Lfcitf» . 

A- 3 : PET ( C ^7 D 0. 7 9. EfflS^JiffoTH 

A-4 : I PA 1 0m o l%±tfi£PET ( C D 0. 
7 0. HffiS£te1fo-0^) . 

A-2~A-4Ji, £T A- lfcRjfrOS' 

[0 064] ^'JX^f^ (B) 
B-2 : I PA 5mo 1%*&-&PBT ( Ctf] 0. 9 
8. HffiM^LfciO) 

b-3 izixyy^ryymxf-y^tti. /A' 
b'7-;u5 0i os 

[0065] 

[*13 " !! 
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